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PURPOSE: To provide the subjea remarkably effective method for efficiently 
and stably producing industrially useful ethyl acetate In a gas phase by udrig 
a heterogeneous solid catalyst. 

CONSTITUTION: The method for producing ethyl acetate by reacting ethylene 
with acetic acid in a gas phase in the presence of a solid catalyst consisting 
of a metal phosphotungstate prepared by partly substituting protons of 
phosphotungstic add with cesium cation and further with one or more kinds 
of metallic cations selected from a group I metal cation except cesium in the 
periodic table, a group VI metal cation, a group VIII metal cation, a group 
IX metal cation, a group X metal cation, a group XI metal cation and a group 
XIV metal cation. If the above reaction is carried out in the presence of water, 
the resultant catalyst exhibits a more excellent activity. 
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6 


^ssc^i 4 2 


PW-Cs(80)-Cr(2) 


6 5. 


0 


1 7. 


2 


*Sg«a)4 3 


PW-Cs(80)-Cr(2) 


2 6 0. 


0 


1 8. 


4 


IIS6«S|4 4 


PW-Cs(80)-Fe(2) 


6 5. 


0 


1 7. 


6 


*ffi6«]4 5 


PW-Cs{80)-Fe(2) 


2 6 0. 


0 


1 8. 


9 




PW-Cs(80)-Co(2) 


6 5. 


0 


1 7, 


0 


mmm 4 1 


PW-Cs(80)-Co(2) 


2 6 0. 


0 


1 8. 


3 




PW-Cs(80)-Ni(2) 


6 5. 


0 


1 7. 


3 


mmm 4 9 


PW-Cs(80)-Ni(2) 


2 6 0. 


0 


1 8. 


1 


mmm 5 0 


PW-Cs(80)-Cu(2) 


6 5. 


0 


1 7. 


2 


iijg^i 5 1 


PW-Cs(80)-Cu(2) 


2 6 0, 


0 


1 8. 


6 


mmm 5 2 


PW-Cs(80)-Ag(2) 


6 5. 


0 


1 7. 


4 


mmm 5 3 


PW-Cs(80)-Ag(2) 


2 6 0. 


0 


1 8. 


5 


^jgfifii 5 4 


PW-Cs(80)-Pb(2) 


6 5. 


0 


1 7. 


0 


5 5 


PW-Cs(80)-Pb(2) 


2 6 0. 


0 


1 8. 


1 



[0 0 3 3] %im\ 5 6 

1 1 0*ft-C5f£;9?fPBl (Ulef^A^PBl) «:3 0B$r»1i 



[0 0 3 4] 
[^5] 



-666- 



(7) 



l^mW-S - 2 5 5 f S 5 



11 










12 


Mmm 8 


PW-Cs(80)-Rb(2) 


6. 


0 


. . 2 1. 




LL±ftiat 1 

ttmtm 1 


PW-Cs(80) 


■ 3. 


0 


1 9. 




ftScCT 2 


Pw-Cs (80) 


6. 


0 


1 9. 


4 ^^'-v 


14,^ All o 


Tv//\— 'JX h 1 5 


3. 


0 


10. 


1 : -^^.r^ 




7>/N*— UX his 


6. 


0 


5. 


2 • v^^:;^ 


JZ^m 5 




3. 


0 


9. 


4 . -ry^ 




VTtiy y77>s Vt^wL 


6. 


0 


7. 


6 ... 






3. 


0 


6. 


2 > 






6. 


0 


4, 


9 




H-Z SM- 5 


6. 


0 


4. 


0 - 



(0 0 2 6] PW-Cs(80)fiKx:^^>.yx hU>K<7)7' • 
So PW-Cs(80)-M(2) (M=L i. Na, K.. Rb) K 

T^S. H- Z SM- 5tiA< v>J:^yD h>^-tf:t^ 

S2 



* CO 0 2 61 3|j5g^9-'2 2:^ - . ' ^^^^S' f ; ^ tMil 
[0 0 2 7] 

m2] 



(Hr) mmx^jiMm (%) 



^mm9 


PW-Cs(80)-Cr(2) 


3. 


0 


2 1. 


3 * 


^mm 1 0 


PW-Cs(80)-Cr(2) 


6. 


0 


2 1. 


6 


Mmm 1 1 


PW-Cs(80)-Fe(2) 


3. 


0 


2 I. 


9 


1 2 


PW-Cs(80)-Fe(2) 


6. 


0 


2 2. 


1 


^iSfifiJ 1 3 


PW-Cs(80)-Co(2) 


3. 


0 


2 1. 


4 


'^mmi4 


PW-Cs(80)-Co(2) 


6. 


0 


2 1. 


7 


nmm 1 5 


PW-Cs(80)-Ni(2) 


3. 


0 


2 1, 


5 


1 6 


PW-Cs(80)-Ni(2) 


6. 


0 


2 1. 


3 


nmm 1 7 


PW-Cs(80)-Cu(2) 


3. 


0 


2 1. 


1 


^mm 1 8 


PW-Cs(80)-Cu(2) 


6. 


0 


2 1. 


0 


1 9 


PW-Cs(80)-Ag(2) 


3. 


0 


2 0. 


9 


nmm 2 0 


PW-Cs(80)-Ag(2) 


6. 


0 


2 0. 


6 


*]569?iJ2 1 


PW-Cs(80)-Pb(2) 


3. 


0 


2 0. 


7 


nmm 2 2 


PW-Cs(80)-Pb(2) 


6. 


0 


2 1. 


2 



[0 0 2 8] PW-C s (80.0)-M(2.0)(^ Kx;^^>y 
X hU >i?oyn h>cD8 0. 0%^-t:x'j7A:i!3^:J-> 
r^mLtzik. M(C2%^Cr (^DA) . Fe (g^) , Co 

(3y\*;uh) . Ni , cu (^) . Ag (ffl) . 

Pb (IB) <:t>T^n^'n5^^LAc«ffl^. CrH3ffi<:t 
Agfi 1 fffi-r :t>T35«U, t<Dm<D'X:t>\t2m^ 

S3 



[0 0 2 9] *Jg0i)2 3-3 3 

S3t'titffc«<«^ffl{.^ ^f£;iaJS^2 0 0r<hL;^W 

9')vo:)^m(Dmmf)^^^tirz. 

[0 0 3 0] 
[S3] 



(Hr) S^S!X^;HR^ (%) 



Mmm2 3 PW-Cs(80)-Li(2) 



3. 0 



2 6.4 



